We have succeeded in the synthesis of Re-doped HgBa2Can1CunO2(n+1)+ quickly by a sealed tube technique with a bit of CsCl flux. Powder X-ray diffraction measurement revealed that the single phases of Re-doped HgBa2CuO4+(Hg1201), HgBa2CaCu2O6+(Hg1212), and 
Mercury-based cuprate superconductor (HgSC) of HgBa2Can1CunO2(n+1)+(n=1, 2, 3, ...), especially HgBa2Ca2Cu3O8+(Hg1223),exhibits the highest superconducting transition temperature (Tc) among superconductors under ambient pressure. Such high Tc makes HgSC attractive for fundamental studies to elucidate a mechanism of high-Tc superconductivity and also for technical applications. However, a synthesis of HgSC is more difficult than other cuprate superconductors due to the toxicity and high volatility of mercury. It is, hence, necessary to synthesize them in a closed system such as under high pressure or in a sealed tube. In a high pressure method, there is a consensus to obtain HgSC single phases but this method produces only a few milligrams of the samples and requires a large-scale apparatus.
14) On the other hand, a preparation procedure of a sealed tube method is simpler than that of a high pressure way, yet it is not easy to synthesize HgSC single phases because synthesis parameters are complexly involved each other. Especially, heating temperature and partial pressures of mercury and/or oxygen greatly affect growth of HgSC single phases.
58)
Therefore, it is essential to exploit simple synthesis method for HgSC to develop fundamental studies and technical applications in HgSC.
In this study, we report the successful synthesis of Re-doped HgBa2CuO4+(Hg1201), promoting the growth of Hg-based superconducting phases ( Fig. 1(a) ). [5] [6] [7] The ampoule was heated at 780820ºC for 12 h. The obtained material was ground and mixed with HgO (~0.3 g) again with or without a bit of CsCl (~0.03 g). The mixture was charged into an Al2O3 tube, which was inserted into an evacuated quartz ampoule. A pellet of CoO (~0.28 g) was also placed into the same ampoule ( Fig. 1(b) ). The ampoule was heated at 660840ºC for 460 h followed by furnace cooling.
Powder X-ray diffraction (XRD) pattern was measured by 2 method with a CuK radiation using Mini Flex 600 (Rigaku). The sample morphology and the chemical composition were identified by a scanning electron microscope (SEM) using JSM6010-LA (JEOL) equipped with an energy dispersive X-ray analyzer (EDX) at the accelerated voltages of 5 kV and 20 kV. The magnetic susceptibility was measured under an applied field of 10
Oe using a magnetic property measurement system (MPMS; Quantum Design) with a superconducting quantum interference device magnetometer. formed in 4 h at the low heating temperature of 660ºC and existed up to 740ºC using CsCl (Fig. 3(b) ). Moreover, the Hg1223 formed as a major phase at 820ºC in spite of the nominal composition of Hg1212. All of the results indicate that CsCl can enhance the reaction rate of HgSC phases, which is similar to the effect reported in the previous work. 14) The Hg1212 and Hg1223 exhibit the nearly highest Tc for each phase, compared to the previous data, 15) which indicates that each phase is in nearly optimal doped state. On the other hand, the obtained Hg1201 exhibits the lower Tc of 25 K than the highest one of 97 K. Since the Re-substitution introduces much oxygen into the Hg(Re)O plane to stabilize the crystal structure, 16) it can make the Hg1201 the over-doped state. It is suggested that the carrier doping level of Resubstituted Hg1201 depends on the amount of Re: the higher amount of Re-substitution leads the Tc of Hg1201 to be lower. 17, 18) Actually, the Re-substituted Hg1201 with low amounts of Re (~0.05) synthesized using the developed method showed Tc of 85 K.
In conclusion, we have successfully synthesized the single phases of Hg1201, Hg1212, and Hg1223 in 4 h by the sealed quartz tube method with a bit of CsCl flux. The XRD measurement revealed that CsCl can shorten the reaction time and promote the growth of mercury-based cuprate superconducting phases. Therefore, the developed way is useful to fabricate Hg-based superconducting wires using, e.g., a powder-in-tube method. 
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